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ABSTRACT 
This study analyses the relationship between the production and available consumption of eight 
animal-source food products and emission of greenhouse gases leading to the global warming. The 
eight products are pork, beef, poultry, egg, butter, cheese, liquid milk and preserved milk and the 
geographical coverage is Denmark. The aim is to find out whether it is possible to reach a 40 percent 
reduction by 2020 since 1990 in total greenhouse gas emission by changing the production and 
available consumption of these eight products. The study takes point of origin in data from the year 
2012 about the production, import and export of these eight products. This is done in order to find 
the available consumption of the products too. Then a report calculating a life cycle analysis on food 
products in Denmark is applied to the statistical data upon production, export and available 
consumption in order to show the overall environmental impact the production, export and 
available consumption of these eight products have. Furthermore, four scenarios are mathematical 
analysed and illustrated in order to show possible ways of reaching a 40 percent reduction in total 
greenhouse gas by 2020 since 1990. The four scenarios represents a scenario where the total 
production of the products is reduced, a scenario where the total production exported of the eight 
products is reduced, a scenario where no actual meat products are produced including pork, beef 
and poultry and a scenario where no cattle related product are being produced including beef, 
cheese, butter, liquid milk and preserved milk. The findings of the study conclude that it is possible 
to reach a 40 percent reduction before 2020 if: 1) the total production of the eight products is 
reduced with at least 72.16 percent, 2) the total production exported of the eight products are 
reduced with at least 83.94 percent, 3) the production of pork, beef and poultry stops. Furthermore 
then if the production of cattle related products stops then Denmark will only be 0.35 percent away 
from achieving the 40 percent reduction. 
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1.0 SUBJECT 
1.1 PROBLEM AREA 
 
 “As global food demand grows, the share of agriculture in the EU's total amount of emissions will 
raise to about a third by 2050. But reductions are possible and it is vital to achieve these emission 
cuts in the agricultural sector as well; otherwise other sectors will need to make a bigger reduction 
effort. Agriculture will need to cut emissions from fertiliser, manure and livestock and can contribute 
to the storage of CO2 in soils and forests. But also changes towards a more healthy diet with more 
vegetables and less meat can reduce emissions.”1  
 
Throughout time it has become target for the European Union to reduce the total amount of 
greenhouse gas emission simulations with the growing concern of the global warming in the public.23 
It has through observations of the Earth’s average temperature been possible to estimate that last 
century the temperature rose with 0.7 degrees Celsius which in particular was over the last decade.4 
Some of the consequences due to the rising temperatures have already been observed as for 
instance the melting polar ice and the rising sea levels.5 In contrast most global climate change 
models predicts that the coming century will bring a global temperature rise at approximately two to 
four degrees Celsius. Thus, leading to severe damage of the Earth we know as home.6 For instance 
could up to four billion people be experiencing water shortages, millions be experiencing hunger and 
40-60 million more people would be in risk of being exposed to malaria in Africa.7 These are just few 
of many of the disasters temperature raises could lead to.8 Therefore the UN Framework Convention 
on Climate Change has made it a goal that the temperatures are supposed to maximum increase 
with two degrees Celsius.9 This goal is set in spite of increasing evidence of two degrees Celsius being 
too high to keep some nations from experiencing consequences from the temperature increase. 
                                                                
1Commission, E. (2014, 05 21). Climate Action. Retrieved 05 20, 2014, from European Commission: 
http://ec.europa.eu/clima/policies/roadmap/perspective/index_en.htm 
2Commission, E. (2014, 05 21). Climate Action. Retrieved 05 20, 2014, from European Commission: 
http://ec.europa.eu/clima/policies/roadmap/perspective/index_en.htm 
3Holden, J. (2012),p. An Introduction to Physical Geography and the Environment. Harlow: Pearson Education, p. 700 - 702 
4Holden, J. (2012), p. 702 
5Holden, J. (2012), p. 700 - 702 
6Holden, J. (2012), p. 707 
7Holden, J. (2012), p. 80 
8Holden, J. (2012), p. 80 
9Nations, U. (n.d.). Background on the UNFCCC: The international response to climate change. Retrieved 05 15, 2014, from United Nations 
Framework Convention on Climate Change: https://unfccc.int/essential_background/items/6031.php 
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Thus, it will be further discussed in 2015 whether the maximum temperature increase should be 1.5 
degrees Celsius.10 
The reason for the temperatures to rise is due to the increasing greenhouse gas emission. When 
human activity as agriculture leads to increasing greenhouse gas emissions more heat is trapped in 
the atmosphere of the Earth.11 This happens since the greenhouse gases absorb and re-radiates the 
energy of the Sun entering the atmosphere. When a larger amount of greenhouse gases are emitted 
then a larger amount of heat is absorbed and thereby trapped. 12 
In this situation it is important to measure the greenhouse gas emission and determine the major 
contributors. A national climate footprint is a way of measuring the total greenhouse gas emission of 
a nation per year and the contributors of the emission.13 In the European Union some of the large 
contributors are energy, industrial processes and agricultural. As reductions of greenhouse gas 
emissions have taken place within a lot of the contributors then agriculture represents an increasing 
larger percentage of the total national climate footprint. 14 This can even become a bigger problem 
as the population is growing rapidly leading to more people consuming the food. Thus, a demand of 
a larger agricultural output will be needed.15 
During the course of time different approaches of minimizing the impact agriculture has on the 
global climate have been suggested, for instance organic farming. However a new study, The 
Importance of Reduced Meat and Dairy Consumption for Meeting Stringent Climate Change Targets, 
made by three Swedish scientists, Fredrik Hedenus, Stefan Wirsenius and Daniel J. A. Johansson 
argues that in order to be able to keep underneath the two degrees Celsius rise limits made by the 
UN Framework Convention on Climate Change the production and consumption of meat has to 
decrease. As it is no longer a possibility to just change the agricultural ways since the demand for 
meat increases with the population growth in the world. Therefore, the only possible solution to the 
problem is to make a change towards a vegan production and consumption, thus reducing the meat 
and dairy consumption.16  
                                                                
10Holden, J. (2012) An Introduction to Physical Geography and the Environment. Harlow: Pearson Education, p. 80 
11Government, A. (n.d.). Greenhouse Effect. Retrieved 05 16, 2014, from Australian Government Department of the Environment: 
http://www.climatechange.gov.au/greenhouse-effect 
12Government, A. (n.d.). Greenhouse Effect. Retrieved 05 16, 2014, from Australian Government Department of the Environment: 
http://www.climatechange.gov.au/greenhouse-effect 
13Wiedmann, T. a. (2008). A Definition of 'Carbon Footprint'. In C. C. Pertsova, Ecological Economics Research Trends (pp. 1-11). Hauppauge 
NY: Nova Science Publishers, p. 1-11 
14Commission, E. (2014, 05 21). Climate Action. Retrieved 05 20, 2014, from European Commission: 
http://ec.europa.eu/clima/policies/roadmap/perspective/index_en.htm 
15Fredrik Hedenus, S. W. (2014). The importance of reduced meat and dairy consumption. Gothenburg: Springerlink.com, p. 3 
16Fredrik Hedenus, S. W. (2014). The importance of reduced meat and dairy consumption. Gothenburg: Springerlink.com, p. 1 
p. 1 
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Furthermore, the extent of the seriousness of the problem has been illustrated by stating the 
amount of planets needed to satisfy the present demands from humanity. This is done by calculating 
ecological footprint of hectares of nature used. The ecological footprint symbolizes humanity 
demand on nature and this is compared with the available biocapacity of the selected area. If the 
ecological footprint exceeds the biocapacity then an ecological deficit occurs. This is where more 
nature is used than available.17 The Global Footprint Network measures these ecological footprints 
and states that as of now the ecological footprint of the Earth exceeds the biocapacity of the Earth. 
This is with such an amount that 1.5 planet are needed to satisfy the demands of humanity.18 
Furthermore, if the trends of human activity does not change, an ecological footprint corresponding 
with two planets will be seen in 2030 and further increase whereas in 2050 it will be necessary with 
three planets.19  
In WWF’s report, Living Planet Report 2012, the different ecological footprints of all nations are 
measured. The results show which nations that demands the most from the biocapacity of their 
country. These results are stunning as Denmark is to be found as one of the countries that demands 
the most from nature compared to what is available. Only three other countries are measured with 
larger ecological footprints per capita than Denmark. These are Qatar, Kuwait and the United Arab 
Emirates which means that Denmark has the fourth biggest ecological footprint in the world.20 The 
situation in Denmark is that if all countries had the same national ecological footprints then 4.65 
planets would be needed.21 This is mainly thought to be caused by the high amount of meat 
production and meat consumption taking place in Denmark. Again this raises questions to whether a 
possible solution to this situation in Denmark is to make a reduction within the area of animal-
source food instead of changing the agricultural production methods in use. Thereby changing to a 
less meat founded production and consumption.  
In order to solve this problem Denmark committed to reduce the total greenhouse gas emissions 
with 40 percent by 2020. The goal should be for each and every country to take an environmental 
responsibility so to reduce their climate footprint. If this is done then humanity will be able to live 
within the capacity of the Earth preventing the temperatures to rise. Still, agricultural emissions will 
only account for a larger percentage of the total greenhouse gas emission of Denmark if nothing is 
                                                                
17Network, G. F. (2014, 03 28). World Footprint. Retrieved 05 15, 2014, from Global Footprint Network: 
http://www.footprintnetwork.org/en/index.php/GFN/page/world_footprint/ 
18 Network, G. F. (2014, 03 28). World Footprint. Retrieved 05 15, 2014, from Global Footprint Network: 
http://www.footprintnetwork.org/en/index.php/GFN/page/world_footprint/ 
19 Network, G. F. (2014, 03 28). World Footprint. Retrieved 05 15, 2014, from Global Footprint Network: 
http://www.footprintnetwork.org/en/index.php/GFN/page/world_footprint/ 
20WWF International, G. F. (2012). Living Planet Report 2012. WWF, p. 43 
21 http://www.footprintnetwork.org/images/trends/2012/pdf/2012_denmark.pdf 
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done drastically to the agricultural production. Therefore, it is import to find a solution to the 
problem.22 
Denmark will be the geographical coverage of this paper as reducing the total greenhouse gas 
emission of the country in a radical way is needed. As the animal-source food production and 
consumption are assumed to be some of the major causes of the emissions then these will be 
further elaborated. Furthermore founded upon the study, The Importance of Reduced Meat and 
Dairy Consumption for Meeting Stringent Climate Change Targets23, the purpose will be upon 
reducing the production and consumption rather than changing the production methods. Since the 
goal of the Danish government is to reduce the climate footprint with 40 percent before 2020 it 
makes one wonder if reducing the animal-source food production and consumption could be the 
drastic solution needed to protect the environment. Thus, this questioning leads the paper to the 
following problem definition. 
1.2 PROBLEM DEFINITION  
How may reducing the animal-source food production and consumption in Denmark contribute to 
a climate footprint reduction at 40 percent before 2020 as a response to the global climate 
change? 
1.3 RESEARCH QUESTIONS 
 What is the extent of the animal source food production and consumption in Denmark and its 
impact on the national climate footprint? 
 What would the impact on the national climate footprint be if a change was made towards 
reducing the animal source food production and consumption in Denmark? 
 
2.0 THEORETICAL FRAMEWORK 
2.1 GLOBAL WARMING, CLIMATE FOOTPRINT AND LIVESTOCK 
The national climate footprint originated from the term national carbon footprint to distance 
between the full set of greenhouse gases by a country and the total amount of carbon dioxide by a 
country. Agreeing on defining a carbon footprint has been proven difficult since some scientists 
calculate a carbon footprint as the total of all greenhouse gas emission and some calculate it as 
being only the total carbon dioxide emission. In this paper the term climate footprint will be used to 
                                                                
22Government, T. D. (2013). The Danish Climate Policy Plan. The Danish Government, p. 22 
23Fredrik Hedenus, S. W. (2014). The importance of reduced meat and dairy consumption. Gothenburg: Springerlink.com 
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indicate the total of all greenhouse gases are included in the calculations. In some cases this is also 
referred to as a GHG footprint.24  
The major greenhouse gasses consists of carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6).
25 Of these six 
greenhouse gases the most relevant greenhouse gases related to the production and consumption 
of animal source food are carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O). In order to 
understand the link between the global warming and these gases one has to explore the greenhouse 
effect and the global warming potential of each greenhouse gas. 
The greenhouse effect is a natural process in which the Earth is warmed by the sun’s energy entering 
the Earth’s atmosphere – some of this energy is reflected but not all. The rest of the energy from the 
sun will either be absorbed or re-radiated by the greenhouse gases. Through this process the Earth is 
able to maintain a temperature at 33 degrees Celsius warmer than without the greenhouse effect, 
which allows life on Earth.26 Furthermore, the global warming potential is defined as the total energy 
that a gas absorbs over a certain amount of time, in most cases a 100 years. Carbon dioxide being 
the most well-known greenhouse gas serves as point of reference when calculating the global 
warming potential.27 Over a period of 100 years the global warming potential of methane and 
nitrous oxide is much greater than carbon dioxide, as methane absorbs 21 times more energy than 
carbon dioxide and nitrous oxide absorbs 310 times more energy meaning that one kg methane is 
equivalent 310 kg CO2.
28 Furthermore the lifetime of these three gases which indicates how long 
time the gases remains in the atmosphere is for carbon dioxide variable as no single lifetime can be 
specified, for methane in present time the lifetime is approximately 12 years +/- 3 years and for 
nitrous oxide it is 120 years.29 30 Therefore, the global warming occurs when human activity leads to 
further greenhouse gas emission than what is needed to maintain the temperature of the Earth, thus 
by increasing the amount of greenhouse gasses an increase of the energy absorbed by greenhouse 
gasses will take place and this will lead to a temperature increase on Earth.31 
                                                                
24 Wiedmann, T. a. (2008). A Definition of 'Carbon Footprint'. In C. C. Pertsova, Ecological Economics Research Trends (pp. 1-11). 
Hauppauge NY: Nova Science Publishers, p. 4 - 5 
25Nations, U. (2008). Kyoto Protocol Reference Manual on account of emissions and assigned amount. United Nations, p. 6 
26Government, A. (n.d.). Greenhouse Effect. Retrieved 05 16, 2014, from Australian Government Department of the Environment: 
http://www.climatechange.gov.au/greenhouse-effect 
27Agency, U. S. (2014, 4 15). Overview of Greenhouse Gases. Retrieved 05 15, 2014, from United States Environmental Protection Agency: 
http://www.epa.gov/climatechange/ghgemissions/gases.html 
28 Nations, U. (2014). Global Warming Potentials. Retrieved 05 15, 2014, from United Nations: 
https://unfccc.int/ghg_data/items/3825.php 
29 Nations, U. (2014). Global Warming Potentials. Retrieved 05 15, 2014, from United Nations: 
https://unfccc.int/ghg_data/items/3825.php 
30Government, A. (n.d.). Greenhouse Effect. Retrieved 05 16, 2014, from Australian Government Department of the Environment: 
http://www.climatechange.gov.au/greenhouse-effect 
31Holden, J. (2012),p. An Introduction to Physical Geography and the Environment. Harlow: Pearson Education, p.708 
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The main sources of emitting greenhouse gases in EU-27 were in 2011, starting with the largest 
contributors, the following: energy, industrial processes, solvent and other product use, agriculture 
and waste. In the same time period the largest sink of greenhouse gases was land use, land use 
change and forestry contributing positively by absorbing some of these gases.32 The focus of this 
paper will only be on the sources of greenhouse gas emission which is related to the chosen animal 
source food production and consumption, therefore this will be further elaborated. 
In the report “Livestock’s Long Shadow” authorized by the FAO the environmental consequences of 
livestock production is clarified and discussed. Especially carbon dioxide, methane and nitrous oxide 
are emitted in animal source food related circumstances through various ways. The direct emission 
of carbon dioxide is basically caused by the respiratory process of the animals.33 The carbon dioxide 
balance is additionally affected by the land use changes made related to livestock production as land 
is both used for pasture and feed crops. This means that large amounts of carbon dioxide are 
emitted through for example deforestation and land degradation which means that the biocapacity 
of the nation decreases if this is not compensated for. 34 Fossil fuels are used in the feed production 
and in the processing, transportation and marketing of the animal source related food products, 
thus leading to further greenhouse gas emission.35 Furthermore, through the digestive process 
methane is emitted by ruminants as cattle and when animal manure is stored in holding tanks 
further emission occurs.36 Animal fertilizer is another source of greenhouse gas emission. Depending 
on how the animal fertilizer is produced and later used, it causes carbon dioxide, methane, nitrous 
oxide and ammonia to be emitted.37 Emissions from nitrous oxide especially occur when fertilizer 
adding nitrogen to the soil is used and when animal manure and urine is in the process of being 
broken down.38 39 
This concludes that animal source food production and consumption has an effect on the climate 
footprint by increasing the amount of greenhouse gases emitted into the atmosphere, thereby 
trapping energy from the sun leading to an increase in temperatures. Thus, a decrease in the 
livestock production and consumption should lead to a lessening in greenhouse gases leading to the 
global warming. In order to be able to determine more precisely how big an effect all the different 
                                                                
32Agency, E. E. (2013). Annual European Union greenhouse gas inventory1990–2011 and inventory report 2013. Copenhagen: European 
Environment Agency, p. 12 
33WWF International, G. F. (2012). Living Planet Report 2012. WWF, p. 82 
34WWF International, G. F. (2012)., p. 82 
35WWF International, G. F. (2012)., p. 82 
36WWF International, G. F. (2012)., p. 82 
37WWF International, G. F. (2012)., p. 82 
38Government, A. (n.d.). Greenhouse Effect. Retrieved 05 16, 2014, from Australian Government Department of the Environment: 
http://www.climatechange.gov.au/greenhouse-effect 
39Lisbeth Mogensen, J. E. (2008). Life Cycle Assessment across the Food Supply Chain. Baldwin, p. 117 
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animal source related food have on the climate the tool life cycle assessment will be further 
elaborated in the following section. 
2.2 LIFE CYCLE ASSESSMENT 
In order to understand the environmental consequences of livestock production and consumption a 
method is needed to elaborate further, which in this paper is life cycle assessment. Life cycle 
assessment is in this context a product based tool used to estimate the environmental impact of a 
product from cradle to grave, thus it takes into account every stage of a product’s journey.40 This 
means that all greenhouse gases which are emitted in any relation to an animal source related 
product is accounted for by using this product-based method.41 In another way this is the climate 
footprint of a product. According to the International Standards Organization (ISO) in the publication 
ISO 14001 four phases has to be followed when a life cycle assessment is performed, these are:  
 Phase 1: Defining the purpose, the functional unit and the system boundaries. 
 Phase 2:Making an inventory analysis – data collection for all processes 
 Phase 3: Evaluating the environmental impact with the life cycle assessment data results 
 Phase 4: Interpretation – clarifying, evaluations and conclusions.42 43 
The life cycle assessment used in this study is conducted by Lisbeth Mogensen, Marie Trydeman 
Knudsen and John E. Hermansen from the Faculty of Agricultural Sciences (DJF) at Aarhus University 
as a project for the Ministry for Food, Agriculture and Fishery’s webpage who has requested a life 
cycle assessment of different Danish food and recipes.4445 The goal of this life cycle assessment 
conduction is to create awareness and fundamental knowledge about the environmental impact of 
food production and to encourage the people to consider the environmental impact of food before 
consuming it.46 The first subject that they address is the climate-pyramid/CO2–pyramid/food-
pyramid which in this case places food into six categories of kg CO2 equivalent per kg of the product. 
In the top of the pyramid is the food with the largest emissions of greenhouse gases and at the 
bottom of the pyramid is the food that emits the smallest amounts of greenhouse gases.47  
The group with the highest amounts of emissions is red meat consisting of beef and lamb and yellow 
cheese with a kg CO2 equivalent per kg of the product factor of 11.3 to 19.4. The second largest 
                                                                
40Lisbeth Mogensen, J. E. (2008). Life Cycle Assessment across the Food Supply Chain. Baldwin, p. 115 - 116 
41Lisbeth Mogensen, J. E. (2008), p. 116 
42Lisbeth Mogensen, M. T. (2009). Beregning af klimaaftryk for middagsretter til klimakogebog. Aarhus: Institut for Jordbrugsproduktion 
og Miljø 
43Nielsen PH, Nielsen AM, Weidema BP, Dalgaard R and Halberg N(2003). LCA food data base. www.lcafood.dk. 
44Ministeriet for Fødevarer, L. o. (2014). Klimatabel. Copenhagen: Ministeriet for Fødevarer, Landbrug og Fiskeri. 
45Nielsen PH, Nielsen AM, Weidema BP, Dalgaard R and Halberg N(2003). LCA food data base. www.lcafood.dk. 
46Ministeriet for Fødevarer, L. o. (2014). Klimatabel. Copenhagen: Ministeriet for Fødevarer, Landbrug og Fiskeri. 
47Lisbeth Mogensen, M. T. (2009). Beregning af klimaaftryk for middagsretter til klimakogebog. Aarhus: Institut for Jordbrugsproduktion 
og Miljø, p. 2 
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group is white meat which consist of pork and poultry, furthermore flatfish (flounder), fats, rice 
(cottage cheese and smoked cheese) are in this group with a factor of 3.1 to 6.7 kg CO2 equivalent 
per kg of the product. The third category is milk, eggs, cod fish, greenhouse vegetables and wine 
with a factor of 1.2 to 3.0 kg CO2 equivalent per kg of the product. The fourth group consists of 
bread, grains, flour, imported fruits and vegetables with a kg CO2 equivalents factor of 0.5 to 1.1. The 
fifth group consists of Danish out door vegetables, Danish apples and pears and furthermore mussels 
with a factor of 0.1 to 0.5 kg CO2 equivalent per kg of the product. Lastly is the group without any 
climate contribution which contains acid, chanterelles, pine needles and more directly from nature.48 
The scientists emphasizes that in order to eat a climate friendly diet then more products from the 
categories in the bottom of the pyramid should be consumed and vice versa for the categories in the 
top of the pyramid.49  
Furthermore a more detailed account is made of the individual food products50 and as the products 
that this paper has limited the investigation to be beef, pork, poultry and dairy, these are the 
products being further elaborated. Beef has the highest climate footprint with a CO2 equivalence 
factor through a lifetime at 19.4.51 Yellow cheese has the second highest climate footprint of these 
products with a CO2 equivalence factor of 11.3 followed by butter at 6.5.
52 Next is poultry with a CO2 
equivalence factor of 3.7 if frozen and 3.1 if fresh.53 Furthermore, pork has a CO2 equivalence factor 
of 3.6 which is similar to poultry.54 The second last is eggs with a with a CO2 equivalence factor of 2.0 
and in the end is milk with 1.2 therefore having the smallest climate footprint of these products.55 By 
using the climate footprint of each kg product, it will be possible to analyse what the environmental 
impact would be if the production and consumption of these products was to decrease. 
  
                                                                
48Lisbeth Mogensen, M. T. (2009). Beregning af klimaaftryk for middagsretter til klimakogebog. Aarhus: Institut for Jordbrugsproduktion 
og Miljø, p. 2 
49Lisbeth Mogensen, M. T. (2009), p. 1 
50Lisbeth Mogensen, M. T. (2009),p. 13 
51Lisbeth Mogensen, M. T. (2009), p. 13 
52Lisbeth Mogensen, M. T. (2009), p. 13 
53Lisbeth Mogensen, M. T. (2009), p. 13 
54Lisbeth Mogensen, M. T. (2009), p. 13 
55Lisbeth Mogensen, M. T. (2009), p. 13 
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3.0 METHODOLOGY  
The methods chosen in this study are rooted in the notion of reducing the national climate footprint. 
In order to reduce the national climate footprint the major contributors of the greenhouse gas 
emission had to be identified. These were identified as energy, industrial processes, solvent and 
other product use, agriculture and waste. As even the European Union itself admits to agriculture 
being an increasing concern of greenhouse gas emissions adding up to the total climate footprint the 
focus of this project was set on how to reduce the climate footprint through agriculture.56 Since 
increasing focus was put on especially livestock’s share of the total climate footprint through both 
the report Livestock’s Long Shadow by the Food and Agriculture Organization of the United Nation 
and the study The Importance of Reduced Meat and Dairy Consumption for Meeting Stringent 
Climate Change Targets made by the three Swedish scientists, Fredrik Hedenus, Stefan Wirsenius 
and Daniel J. A. Johansson it became the main focus to look at reducing greenhouse gas emission 
through animal-source food production. Based upon the two same reports it was decided not to look 
into changing the methods of producing the animal-source products. Instead the focus was set on 
reducing the actual production of the products. This was as both reports stated that it would be 
necessary to look into changing the amount of animal-source food being produced instead of 
changing the production methods.57 As the problem definition was “How may reducing the animal-
source food production and consumption in Denmark contribute to a climate footprint reduction at 
40 percent before 2020 as a response to the global climate change?” then it was important to figure 
out exactly how big an impact the production of animal-source food products have on the climate.  
However, before aforementioned was further explored some limits were set to narrow down the 
problem. The first limit consists of the animal-source food products to only concern pork, beef, 
poultry, eggs, butter, cheese, liquid milk and preserved milk. This was done in order to specify the 
animal-source food products and keeping within the available data of the production of the 
products. The second limit is that the paper focuses at the year 2012. This is to get concrete data 
from a specific year and use this as baseline for changes. When the limits were set it was time to 
gain quantitative data which could bring light upon the production, export and import of the 
products in the year 2012. This data was collected from the Danish Agriculture and Food Council 
considered a reliable source of information. In order to calculate the available consumption of 
Denmark a supply balance was made for each product.58 This balance shows how much is produced, 
                                                                
56 Commission, E. (2014, 05 21). Climate Action. Retrieved 05 25, 2014, from European Commission: 
http://ec.europa.eu/clima/policies/roadmap/perspective/index_en.htm 
57Fredrik Hedenus, S. W. (2014). The importance of reduced meat and dairy consumption. Gothenburg: Springerlink.com, p. 1 
58Table 1 
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how much is imported and how much is exported, thus, presenting the available consumption 
remaining in Denmark.59 60 All of the data is presented in tons. 
As this data had been collected it was necessary to find out what the extent of these amounts meant 
to the climate. In order to figure that out the life cycle assessment conducted by Lisbeth Mogensen, 
Marie Trydeman Knudsen and John E. Hermansen from the Faculty of Agricultural Sciences (DJF) at 
Aarhus University was applied to the collected data. This life cycle assessment shows the inventory 
of food produced in Denmark and their environmental CO2 equivalent factors. The most important 
step took place after this data was collected. This consisted of applying the life cycle assessments to 
the data upon production, import, export and available consumption. By applying the life cycle 
assessment to the quantitative data it was possible to estimate the impact that the Danish 
production, export and available consumption of beef, pork, poultry, eggs, butter, cheese, liquid milk 
and preserved milk had in the year 2012. This is using the method of applying life cycle assessments 
in order to bring light upon the opportunities within reducing the climate footprint.  
When knowledge is gained about the impact that the products had in the year 2012 then it is 
possible to calculate how much this would have to be reduced in order to gain a 40 percent 
reduction of the total national climate footprint in the year 2020. In order to enlighten the problem 
from different perspectives four scenarios are illustrated. These four scenarios consist of an overall 
reduction of the production of all eight products, an overall reduction of the export of all eight 
products, no meat production and no products from cattle. Thereby, a mathematical analysis is 
made including both statistical data upon production, import and export, the use of the life cycle 
analysis made providing an inventory of the impact each product has on the nature in CO2-
equivalents and the total national climate footprint.61 This provides an in depth insight in the impact 
the Danish production of the eight products actually has on the environment. Furthermore, the 
lifecycle assessment applied to the study followed the methodical framework of conducting a life 
cycle assessment from the bottom up by ISO 14040 standards.62 This means that this study is limited 
within the framework that the life cycle analysis was conducted in as these limits create limits for 
this paper as well. This is since the data findings have to be correct as this paper uses the findings to 
create further findings.  
Including the earlier mentioned limits, further limits were set for this paper this included to observe 
the problem from an environmental perspective. The purpose is to find an environmental 
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sustainable solution and as mentioned there is a need for drastic measurements.63 Thus; it was 
decided to narrow it down to looking at the possibilities of solving the problem with drastic 
measurements from an environmental perspective. This means that other perspectives can be 
further applied to the study as for instance an economic perspective, a sociological perspective or a 
political perspective. The economic perspective could include looking into the economics behind the 
production of the products and more important the export of the products. This is because it is not 
possible to change the production and export of these products without changing the economic 
balance of the nation. A sociological perspective could be how to convince the people to reduce the 
meat production as this about changing the habits of the people. If the government decided to 
reduce the production of meat without the people’s support this would raise anger towards the 
government within Denmark. Thus, it would be important to look into how to change the habits of 
the people into eating less meat. Last, a political perspective could be to ensure food security. If the 
production of the eight products was to be reduced the government would have to ensure that 
something else was produced instead of the eight products so that the people would have access to 
food. If the government was to produce some products which were not animal-source related then 
this would raise the amount of CO2-equivalents again. Still, animal-source food products are the 
products which have the biggest impact on the climate.64 It has not been possible to explore these 
perspectives within the limits of this project. Therefore, the project was narrowed down to explore 
how reducing the animal-source food production and consumption would help reaching the target 
of a 40 percent reduction in the year 2020. Additionally, the paper was limited within the timeframe 
of reaching the target of a total 40 percent reduction in 2020 since 1990. This was both as the 
government of Denmark has made it a goal to teach the 40 percent target as the problem is of 
increasingly great concern. Furthermore, it was decided to make this timeframe in order to make the 
problem more tangible. 
The reasoning of this paper is a deductive reasoning. The general idea was that meat had a bigger 
climate footprint than other food products. Thereby, this paper started to question how big a 
difference reducing it in Denmark would make to the environment and national goals of reducing 
greenhouse gas emission. Therefore, this idea was tested through the theoretical framework of 
global warming, climate footprint and the conducted life cycle analysis. Furthermore, the statistical 
data and mathematical analyses were implied. This gave some specific estimates of how much it 
would actually be possible to reduce the climate footprint through the reduction of animal-source 
products in the form of the eight products chosen in the paper. 
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Furthermore, there is some critic of the data that one has to be aware of. First of all, then the total 
climate footprint of 2012 in Denmark is a preliminary account made by the Danish Energy Agency. 
This is since it was not possible to find the final accounts of the year 2012. According to the Danish 
Energy Agency it is because it is not published before in the year 2014. 65 Still, the preliminary 
account illustrates the dimension of the share the eight products has on the total climate footprint. 
Even, if the amount of total greenhouse gas in 2012 was to be slightly different then it would not 
change the overall idea of the impacts the production has to the climate. Second, when balancing 
the supply in order to get the available consumption a fourth factor can make a small difference to 
the results. This is the inventory changes from one year to another. Inventory changes can change 
the amounts in both a positive and a negative direction. Earlier accounts show that the inventory 
changes in Denmark are of relatively small amounts, but it has not been possible to find any 
documentation for the year 2012. In order to include this knowledge of inventory changes into the 
study the results gained when calculating the available consumption has been compared with data 
from the Danish Food and Agriculture Council.66 67 68 This data calculates the available consumption 
for beef, egg and liquid milk. If compared to the findings of this paper only a small percentage of 
deviation is observed.69 70 71Beef deviates with 1.31 percent, egg differs with 0 percent and liquid 
milk deviates with 2.79 percent. Therefore, the inventory changes is found to be of such a small 
character that the findings still gives an overall idea of the extent of the eight products produced, 
imported, exported and available for consumption in Denmark. Still, it is important to remember 
that the results can vary slightly from the actual situation in the year 2012. 
4.0 DATA 
This data section will provide the necessary data needed to elaborate on the problem definition. The 
paper is limited to focus only at the animal source food products; pork, beef, poultry, eggs, butter, 
cheese and milk, thus data will be provided to clarify the extent of these products in Denmark and 
furthermore the extent of the environmental impact these product has. Data upon the production, 
import and export is collected from statistics published by the Danish Agriculture and Food Council. 
This will be used to calculate both the available consumption of each product in Denmark and 
additionally the environmental impact that the extent of these products has to the total climate 
footprint of Denmark. The life cycle analysis conducted by Lisbeth Mogensen, Marie Trydeman 
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Knudsen and John E. Hermansen will be applied to the production, export and available  
consumption in order to estimate the extent of the greenhouse gas emissions related to the 
production and consumption of these animal source food products in Denmark. 
Table 172shows the production, import, export and available consumption of pork, beef, poultry, egg, 
butter, cheese, liquid milk and preserved milk in the year 2012. In order to calculate the available 
consumption of each product the following equation is used; Production + Import – Export = 
Available Consumption. By using this equation data is gained upon the amount of these products 
which are available for consumption as in Denmark as is needed in this paper instead of the actual 
consumption of each product which will only describe the extent of the meat produced for 
consumption to some extent. 
The total production of the eight products is 3,367,000 tons whereas 2,475,877 tons are exported 
and 647,129 tons imported leaving the Danish people with an available consumption of 1,538,252 
tons. It can be observed that the production of pork is remarkable high as 1,635,000 tons of pork is 
produced compared to beef with 129,400 tons produced. This means that the amount of pork 
produced is 12 times higher than the amount of beef produced in Denmark. Furthermore the export 
of pork is nearly as high as the production of pork since 1,610,000 tons of pork is exported out of 
Denmark which is a much higher amount than from any other of the products that this paper is 
looking into.  
When looking at almost any product then the export of the product can be observed to be nearly as 
high as the production of the product. This can be explained with that Denmark actually imports 
some products to export products made of these products.73 Liquid milk and eggs are the two only 
products where a significantly higher amount is produced than exported. As the second highest 
amount of 785,500 tons of liquid milk is produced and 81,300 tons are exported and the same 
scenario for eggs where 67,000 tons are produced but only 15,700 tons exported. Additionally the 
production of cheese is 300,000 tons being the third highest and the export 273,000 tons being the 
second most significant export. This is followed by preserved milk where 223,000 tons are produced 
and 200,500 tons exported and poultry where 190,300 tons were produced and 149,377 tons 
exported. Beef is actually the product which is produced the third smallest amount of as earlier 
mentioned 129,400 tons are produced and additionally 103,900 tons are exported out of Denmark. 
Furthermore more butter is exported out of Denmark than produced in Denmark as 368,000 tons 
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are produced but 421,000 tons are exported out of Denmark, which can be explained with the 
additionally import of 169,000 tons of butter. 
The total available consumptions of these products in Denmark are calculated to be in the following 
order highest to lowest; liquid milk at 766,700 tons, pork at 217,376 tons, poultry at 147,269 tons, 
beef at 146,900 tons, cheese at 108,107 tons, eggs at 76,300 tons, preserved milk at 64,000 tons and 
lastly butter at 11,600. These amounts can vary with small amounts as inventory changes has an 
impact on the total available consumption, but as it has not been possible to find statistics about the 
inventory changes the exact impact cannot be shown. Instead, as earlier mentioned data from the 
Danish Agriculture and Food Council was found where they have calculated the available 
consumption of beef, eggs and liquid milk in 2012. This is used to compare with the findings of this 
paper in order to verify them. The data from the Danish Agriculture and Food Council shows that the 
available consumption of beef in 2012 was calculated to be 145,000 tons. Furthermore, the available 
consumption of egg was calculated to be 76,300 tons. Lastly, the calculated available consumption 
of liquid milk was 745,900 tons. If this data is compared with the findings of available consumption 
in this paper then beef deviates from the Danish Agriculture and Food Council with 1.31 percent, the 
calculation of egg is found to be the exact same and the data of liquid milk varies with 2,79 percent. 
Therefore the data is found to be reliable as the percentages is found to be of a small character and 
can be explained with the inventory changes which the reader should keep in mind.74 
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TABLE 1) 
 
2012 (1000 tons) 
 
Pork 
 
Beef 
 
Poultry 
 
Egg 
 
Butter 
 
Cheese 
Liquid 
Milk 
Preserved 
Milk 
 
Total 
Production 163575 129.476 190.377 6778 36.879 30080 785.581 22382 3367 
(+) Import 192.37683 121.484 106.34685 2586 16.987 81.10788 62.589 41.590 647.129 
(-) Export 161091 103.992 149.37793 15.794 42.195 27396 81.397 200.598 2475.877 
(=) Available 
Consumption99 
217.376 146.9 147.269 76.3 11.6 108.107 766.7 64 1538.252 
 
Data of the total Danish climate footprint is used in order to be able to estimate the impact that 
these products has on the climate footprint. The exact size of the climate footprint in 2012 will not 
be published before sometime in the year 2014. Therefore, data from the year 2011 and estimates 
about the total climate footprint of the 2012 is used. The total greenhouse gas emission in Denmark 
in 2011 was according to the Danish Energy Agency equivalent with 56,248,000 tons CO2
100. In order 
to assume the total greenhouse gas emission for 2012 the Danish Energy Agency then made new 
calculations by adding the decrease in CO2 emissions from the energy sector and the new calculation 
shows that the preliminary assumption of Denmark’s total greenhouse gas emission is 51,694 ,000 
tons CO2-equvalent.
101 This preliminary calculation of the total greenhouse gas emission of 2012 in 
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Denmark is the one that will be used to estimate the total greenhouse gas emission. Thus, this paper 
assumes that the national climate footprint of Denmark in 2012 was 51,694,000 tons.102  
The factors of CO2 equivalent per kg of each product extracted from the life cycle analysis made by 
Lisbeth Mogensen, Marie Trydeman Knudsen and John E. Hermansen from the Faculty of 
Agricultural Sciences (DJF) presented in the theoretical framework section is used in table 1, 2 and 3. 
This is done to show the impact on the climate footprint that the full production, export and 
available consumption have from cradle to grave. The climate footprint per kg of each product is 
shown as CO2/KG in the tables below. This is used to multiply with the total amount of tons from 
each product in production, export and available consumption. The data results show the climate 
footprint of the total production, export and available consumption of Denmark in 2012 for each 
product and the total of the six products. Additionally, the total climate footprint of Denmark in 
2012 is compared with the climate footprints of each product and the total of them. This is done to 
show the percentages each product represent of the total climate footprint. 
Table 2 shows the total production of each product and the environmental impact they have. It can 
be seen that the total production of all the products represents 27.08 percent of the total carbon 
footprint. Furthermore, 11.39 percent are singly from the pork production with 5,886,000 tons of 
greenhouse gases emitted. The climate footprint of cheese represents 6.56 percent of the total 
climate footprint since the production of cheese uses a lot of resources. Additionally, Beef has a 
climate footprint of 4.8 which in spite of only producing 129,400 tons beef is high as beef from 
cradle to grave has the highest climate footprint at 19.4. This compared with poultry with a climate 
footprint of  3.3 means that in spite of producing 190,300 tons of poultry it only represents a 
percentage of 1,21 of the total climate footprint. The same scenario is seen for liquid milk which in 
spite of the large amount of tons produced represents only 1.82 percent of the total climate 
footprint. The smallest contributors to the total climate footprint are egg, preserved milk and butter. 
This can be explained for each of them – the production of egg is smaller than most of the other 
products and the climate footprint per kg of egg are lower than for the other products at 2. The 
climate footprint of one kg preserved milk is only 1.2. Therefore, in spite of having a relatively high 
production of preserved milk at 223,000 tons the finally impact on the total climate footprint is only 
0.52 percent. The production of butter is only 36,800 tons compared to the others, thus in spite of 
having a high climate footprint per kg of 6.5, the total contribution is of a lower percentage at 0.46.  
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TABLE 2) 
2012 (1000 
tons) 
 
Pork 
 
Beef 
 
Poultry 
 
Egg 
 
Butter 
 
Cheese 
 
Liquid Milk 
Preserved 
Milk 
 
Total 
Production 1635 129.4 190.3 67 36.8 300 785.5 223 3367 
CO2/KG103 3.6 19.4 3.3 2 6.5 11.3 1.2 1.2  
CO2 
(Production) 
5886 2510.36 627.99 134 239.2 3390 942.6 267.6 13997.8 
% of Total 
CF 
11.386234 4.85619 1.21482 0.259218 0.46272 6.557821 1.82342245 0.517661624 27.0781 
 
Table 3 shows the total export of each product and the environmental impact it has. This table has 
similarities to table 2, which can be expected as it is earlier mentioned that the production and 
export of the products are similar. The total export of the eight products represents a percentage of 
23.28 of the total climate footprint. As it can be expected the export of pork has a high 
environmental impact as it represent 11.21 percent of the total. The export of cheese is responsible 
for 5.97 percent of the total climate footprint. Furthermore beef represents a percentage of 3.9 of 
the total, being a percent smaller than the total greenhouse gas emission of the production of beef. 
If this is again compared to poultry with more tons exported than beef, then poultry only represent 
0.95 of the total climate footprint. The export of liquid milk stands for 0.19 percent of the total 
greenhouse gas emission. Furthermore, the smallest contributors are again egg, butter and 
preserved milk. Egg is only 0.06 percent of the total climate footprint, butter is 0.53 percent of the 
total and preserved milk represents 0.47 percent.  
TABLE 3) 
2012 (1000 
tons) 
 
Pork 
 
Beef 
 
Poultry 
 
Egg 
 
Butter 
 
Cheese 
 
Liquid Milk 
Preserved 
Milk 
 
Total 
Export 1610 103.9 149.377 15.7 42.1 273 81.3 200.5 2475.88 
CO2/KG104 3.6 19.4 3.3 2 6.5 11.3 1.2 1.2  
CO2 
(Production) 
5796 2015.66 492.944 31.4 273.65 3084.9 97.56 240.6 12032.7 
% of total 
CF 
11.212133 3.89921 0.95358 0.060742 0.52937 5.9676171 0.18872596 0.465431191 23.2768 
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Table 4 illustrates the total available consumption of each product in Denmark and the 
environmental impact from this. This table differs from table 2 and table 3 which had clear 
similarities. The total available consumption of the eight products represents 12.7 percent of the 
total climate footprint. In contrast to earlier pork only represents 1.51 percent of the total climate 
footprint as a lot of the produced pork in Denmark is used for exporting. Instead beef has the largest 
impact standing for 5.51 percent of the total climate footprint. In this situation the high climate 
footprint per kg of beef shows as less beef is available for consumption than pork. Still beef has the 
highest environmental impact as the climate footprint per kg is 19.4. As cheese also has a high 
climate footprint per kg the percentage that it represents of the total climate footprint is 2.36. 
Poultry on the other side only represents 0.94 as the climate footprint per kg is small. The amount of 
liquid milk available for consumption is exceptionally high therefore the total available consumption 
of milk represents 1.78 percent of the total climate footprint. Once again egg, butter and preserved 
milk are the smallest contributors to the total climate footprint. As egg represents 0.3 percent of the 
total and butter and preserved milk both represent 0.15 percent of the total climate footprint. 
TABLE 4) 
2012 (1000 
tons) 
 
Pork 
 
Beef 
 
Poultry 
 
Egg 
 
Butter 
 
Cheese 
 
Liquid Milk 
Preserved 
Milk 
 
Total 
Available 
Consumption 
217.376 146.9 147.3 76.3 11.6 108.11 766.7 64 1538.29 
CO2/KG105 3.6 19.4 3.3 2 6.5 11.3 1.2 1.2  
CO2 
(Production) 
782.5536 2849.86 486.09 152.6 75.4 1221.643 920.04 76.8 6564.99 
% of total CF 1.513819 5.51294 0.94032 0.295199 0.14586 2.3632201 1.77978102 0.148566565 12.6997 
 
5.0 DISCUSSION 
5.1 BASELINE 
In 1997 the EU-15 consisting of Austria, Belgium, Denmark, Finland, France, Germany, Greece, 
Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden and the United Kingdom made an 
agreement of reducing their total greenhouse gas emission in between 2008 and 2012 with eight 
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percent compared to the greenhouse gas emission level in 1990.106 Furthermore they made a legal 
binging agreement under the EU law named “burden sharing agreement”. In this agreement each 
nation has an individual target of reduction to reach.107 The targets are made on the foundation of 
the wealth of the different nations when the agreement was made.108 The total sum of the nation’s 
individual targets adds up to a reduction of the EU-15’s total greenhouse gas emission by 8 
percent.109 The national target that Denmark agreed on was to reach a reduction of 21 percent from 
1990 in the time period 2008 to 2012.110 This meant that the total greenhouse gas emission in 
Denmark in 2012 was not allowed to be more than 54.8 million tons CO2-equivalents. If comparing 
this to the preliminary calculations of the greenhouse gas emissions in 2012 being 51.7 million tons 
CO2-equivalents then the Kyoto Protocol targets was reached. Still, it is important to remind that 
these calculations are preliminary and not the final result. Furthermore, a second commitment 
period of the Kyoto Protocol is supposed to be in the timeframe 2013 to 2020. In this commitment 
period the new goal is to reduce the member states of EU and Iceland’s total greenhouse gas 
emission with 20 percent compared to 1990.111  
In the Danish government platform “A Denmark That Stands Together” it is stated that: “It is the 
government’s goal that Denmark’s greenhouse gas emissions are reduced with 40 percent in 2020 
compared to 1990.”112Moreover, in the Danish Climate Policy Plan it is added that “By 2050, 
emissions from the developed countries must be reduced by 80%-95% compared with 1990”113.This 
fits with the 2050 Roadmap by the European Commission stating that the total greenhouse gas 
emission by 2030 should be below 40 percent, by 2040 should be below 60 percent and by 2050 
should be below 80 percent compared to 1990.114 Additionally, in the Danish Climate Policy Plan a 
prediction of total greenhouse gas emission by 2020 in Denmark is made. It is predicted that by 2050 
the total greenhouse gas emission will be approximately 46.4 million tons CO2-equivalents – this is 
only a reduction of 33 percent instead of the target of 40 percent which would have been 41.6 
million tons CO2-equivalents.
115  
In the Danish Climate Policy Plan the Danish agriculture’s role is discussed and it is stated that: 
“Emissions from agriculture account for a relatively large proportion of total emissions in Denmark 
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compared with other EU countries. This is primarily due to the large and intensive farming sector in 
Denmark”116. Furthermore, it is written that current predictions of agricultural emissions indicate 
only a small decrease by 2035.117 This, in line with a decrease in the total greenhouse gas emission in 
Denmark and a decrease in the greenhouse gas emissions from the energy sector means that the 
agricultural emissions will only account for a larger percentage of the total greenhouse gas emission 
if nothing is done drastically.118 Additionally, it is stated that all methane emission has been almost 
static since 1990 in Denmark and is only due to ruminant livestock and livestock manure. This adds 
up to 3.6 million tons CO2-equivalents.119  
The largest contribution of reducing greenhouse gas emission from agricultural processes so far has 
been three action plans for aquatic environment which has reduced the emission of nitrous oxide 
from livestock manure and fertilizer.120 This has reduced the amount of nitrogen used in agriculture 
within the period of 1990 to 2010 with 40 to 50 percent, thereby reducing the nitrous oxide 
emission from fields by 30 percent within the same timeframe.121 Also carbon dioxide emission have 
experienced a drop since 1990 as various initiatives was implemented as for example EU requiring 
areas with permanent pasture, a ban on straw burning and requirements for catch-crop.122 Still, as 
earlier mentioned, no larger drops in total greenhouse gas emission from the agriculture sector is 
expected to be experienced within the year 2035.123  
In Denmark the year 2012 the production of pork, beef, poultry, egg, butter, cheese, liquid milk and 
preserved milk accounted for 27.08 percent of the total national climate footprint. Furthermore the 
production which was exported out of Denmark represented a percentage of 23.28. This meant that 
Denmark actually sold some of their biocapacity to other countries in form of these products to gain 
economic growth. As some of the products imported are exported again, this amount can vary 
slightly as the Danish biocapacity is not being used to produce these products.124 The amounts of 
these produced products which are available for consumption in Denmark consumes 12.7 
percentage of the national climate footprint. Furthermore the Danish agricultural sector produces 
food for three times the amount of people living in Denmark which accounts for approximately 15 
million people.125 As the area used for agricultural practices accounts for 62 percent of Denmark, this 
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sector is of great importance to Denmark.126 Just since 1995 the production of pork has increased 
with 25 percent and most of it is exported out of Denmark.127 The agricultural production accounts 
for 14 percent of the total Danish export and this brings 86 billion Danish kroner to the Danish 
economy.128  
As it can be seen the production, export and available consumption of these products actually has a 
remarkable environmental impact on the national climate footprint. It is stated that in order to bring 
down the total greenhouse gas emission of Denmark with 40 percent before 2020 some drastic 
measures would have to be taken.129 Knowledge of the extent of these products environmental 
impact makes one wonder if a reduction in the production of these products could be the drastic 
solution needed in order to reach the 2020 targets and future targets. In the following section 
different scenarios of reaching a 40 percent reduction by 2020 will be carried out and discussed, in 
order to explore the opportunities of greenhouse gas reductions within the area of animal source 
foods. 
5.2 SCENARIOS 
Within the livestock sector it can be observed in the data section that in order to reach a 40 percent 
reduction of greenhouse gas emissions by 2020 compared to 1990 a lot of different scenarios are 
possible. As earlier mentioned, in order to reduce with 40 percent from 1990 then less than 41.6 
million tons CO2-equivalents would have to be emitted. In the year 2012 the preliminary amount of 
CO2-equivalents was 51.7 million tons. This means that there is a need of cutting down 9.9 million 
tons CO2-equivalents which is a 14.57 percent overall reduction still needed. The scenarios will 
discuss different approaches of reaching the last 14.57 percent of reduction to the total climate 
footprint. . In order to enlighten some of them this paper has decided to set up four different main 
scenarios. The four main scenarios will reflect upon an overall reduction of the production of the 
eighth products, an overall reduction of the export of the eight products, no meat production and no 
production of products from cattle.  
5.2.1 SCENARIO 1 
The purpose of the first scenario is to discuss how big a percentage it would be necessary to reduce 
the production of the eight products with to gain the full 40 percent in 2020. The reason for the 
limits to be the production of the eight products as that by reducing the production of the products, 
the export and available consumption will automatically be affected as there are fewer products to 
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export and consume. For instance this would not necessarily be the same if available consumption 
was to be reduced as one could imagine the products produced would be exported instead.  
The percentage which the production has to be reduced with has to be calculated. In order to find 
this amount one has to look at the additionally 14.57 percent emissions which have to be reduced 
before 2020 and explore how much of the total national greenhouse gas emission in Denmark it 
represents. The 14.57 percent emissions of the amount in 1990 are the same as 10,100,361 tons of 
CO2-equivalents.
130 Then, this amount is divided with the amount of CO2-equivalents from the 
production, which is 13,997,800 tons, furthermore multiplying with a hundred.131 This is done to find 
out how many percentages of the production which would have to be reduced in order to reach a 
total reduction of 14.57 percent. The result shows that it is necessary to reduce the production of 
the eight products with 72.16 percent. It is possible to conclude that if the production of these eight 
products was to be reduced with 72.16 percent then the total goal of reaching a decrease of 40 
percent of the total greenhouse gas emission in 1990 would be reached. 
If on the other hand one was to make the same calculations for available consumption then it would 
not be possible to reach a total reduction of 40 percent. This is because the available consumption 
makes up for 12.7 percent of the total greenhouse gas emission in 2012. Still, it would bring the 
government closer to the target of the 40 percent reduction as only 1.87 percent more would have 
to be reduced. This way it would be possible for Denmark to produce products only for export and 
then almost reach the set targets. 
Furthermore, it is important to consider that if none of the products was produced then it would be 
possible to reach a 27.08 percent reduction. This would make it possible for the government to 
reach the set target of a total 40 percent reduction in 2020. Additionally, it would also make 
contribute to reaching future target as the 80 to 95 percent reduction of total greenhouse gas 
emission in the year 2050. In this situation it is worth considering whether it would be a possibility to 
reduce the production of these products with more than 72.16 percent in order to get closer to 
reaching future targets. 
5.2.2 SCENARIO 2 
The purpose of the second scenario is similar to the first scenario. Only this time it concerns reducing 
the export instead of reducing the production in order to reach an overall 40 percent reduction of 
greenhouse gases since 1990. Then, the thinking is that the amount of production produced for 
export in Denmark will be reduced. As in the first scenario the goal is to reduce the total national 
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climate footprint with further 14.57 percent corresponding to 10,100,361 tons of CO2-equivalents.
132 
This time the amount is divided with total amount of CO2-equivalents from the export being 
12,033,000 tons of CO2-equivalents and multiplied with one hundred. The results show that it is 
necessary to reduce the overall export of the eight products with 83.94 percent in order for the 
climate footprint to be reduced with a total of 40 percent.  Thus, the conclusion is that by producing 
83.94 percent fewer products for export it will be possible to reach the set target for 2020. 
Furthermore, in this scenario it is also possible to reach beyond the targets set for the year 2020. If 
there was no production of these eight products for export it would reduce the total national 
greenhouse gas emission with 23.38 percent. It will actually reduce the climate footprint with 8.81 
percent more than the goal for 2020. Thus, this will make it possible to get closer to the future 
targets of reducing the climate footprints of each industrialized nation even more. If this was 
implemented then it would still be possible to continuing producing food for the Danish people and 
ensure the same amount of available consumption. Thus, the production of these eight products 
would only be aimed towards the people living inside the borders of Denmark.  
5.2.3 SCENARIO 3 
Another scenario could be to convert into a vegetarian based production in Denmark. This would 
mean that no actual red or white meat would be produced. If the production of red and white meat 
stopped the rate of these products being consumed in Denmark would automatically drop. In this 
paper read and white meat concerns the production of beef, pork and poultry. Thus, in this scenario, 
the production of egg, butter, cheese, liquid milk and preserved milk would still be ongoing.  
The life cycle assessment made for red meat shows that the highest amount of emissions are 
emitted through the lifetime of one kg red meat. This means that in Denmark the production of red 
meat actually accounts for 4.86 percent of the total climate footprint in Denmark which makes it an 
obvious qualifier of reductions. Furthermore the amount of pork being produced in Denmark is 
significantly high which means that pork’s share of the total percentage is 11.39. This is the largest 
contributor of emissions and almost reaches the targets of a further 14.57 percent reduction by 
itself. Poultry as the last actual meat product does not account for as big a part of the total national 
greenhouse gas emission as pork and beef does. Still, poultry is included in this scenario as it reflects 
upon a stop in the production of the actual meat products. Poultry makes up for 1.21 percent of the 
total national climate footprint. This adds up to a possible reduction of 17.46 percent which means 
that if one was to decide from an environmental perspective stopping the production of beef, pork 
and poultry would ensure Denmark the target of a 40 percent reduction in 2020.  
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Even if poultry was not to be included in this scenario then it would still bring a reduction of 16.24 
percent of the total climate footprint. Actually if the production of pork and beef stopped then it 
would be possible to produce more than the double amount of poultry and still reach a 14.57 
percent overall reduction. This is since stopping the production of beef and pork is 1.67 percent 
above the target and 1 190.300 tons of poultry as was produced in 2012 makes up for 1.21 percent 
of the total climate footprint. This means that changing the production of actual meat products 
would be a drastic way of reaching the 40 percent reduction before 2020.  
5.2.4 SCENARIO 4 
The last scenario will be exploring the cattle related products. As more of the products from cattle 
have a relative large impact on the climate a scenario is set up to observe what would happen if this 
production did not take place in Denmark. The products included are beef, cheese, butter, liquid 
milk and preserved milk. All of them are placed relatively high in the climate pyramid, thus if 
listening to the students conducting the life cycle assessment used in this paper, it is the best to eat 
things placed in the bottom of the climate pyramid. Therefore, a scenario without the production of 
these products should be a positive thing to the environment according to the life cycle 
assessment.133 
Of these five products three of them emits relatively large amount of CO2-equivalents per kg of 
product. The climate footprint of beef is 19.4; cheese is 11.3 and butter 6.5 whereas liquid milk and 
preserved milk is compared to only 1.2. This means that by not producing these products large 
amount of emissions will be stopped. Thus, in this scenario it will be illustrated more precisely 
whether a 14.57 percent reduction can be reached with these measurements.  
First, the share of the total climate footprint for beef is 4.86 percent. Second, the production of 
cheese actually has a big share of 6.56 percent. Third, butter accounts for a total of 0.46 as only 
36,800 tons was produced. Fourth, the production of liquid milk account for 1.82 percent. Fifth, 
preserved milk only accounts for a percentage of 0.52 in spite of having the same climate footprint 
as milk – this is because the amount of produced liquid milk is much higher than the amount of 
preserved milk. This adds up to a total of 14.22 percent which can be reduced from the total national 
climate footprint if the production of cattle products was stopped in Denmark. This is obviously not 
14.57 percent as the target is, but it is significantly close to the target. It will leave the government 
with a goal of only reducing further 0.35 percent, which can be found both within reducing the 
production of the three other products or within other contributors to greenhouse gas emission as 
energy. Thus, the conclusion is that by not producing cattle related products in Denmark the goal of 
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a 40 percent reduction in the year 2020 is significantly close as only a 0.35 percent reduction has to 
take place to reach the goal. 
6.0 CONCLUSION  
How may reducing the animal source food production and consumption in Denmark contribute to 
a climate footprint reduction at forty percent before 2020 as a response to the global climate 
change? 
The problem definition that this paper has elaborated on consists of the above. The findings that 
were made in this study are founded in the theoretical framework of the relationship between the 
production of animal-source food and global warming. Through applying statistical data and doing a 
mathematical analysis it was possible to deduce that different scenarios can be set up within the 
production, export and available consumption of the eight products in order to gain a 40 percent 
reduction of the climate footprint by 2020 since 1990. As of 2012 Denmark was 14.57 percent away 
from the target. This meant that in order to elaborate on the problem definition then a 14.57 
percent reduction of the total climate footprint had to be found within these eight products. The 
findings are within the limit of the project. This concludes that the animal-source food products 
which this paper focuses on are pork, beef, poultry, eggs, butter, cheese, liquid milk and preserved 
milk. Furthermore, the data is narrowed down to the year 2012. Lastly, the total national climate 
footprint of Denmark is a preliminary account made by the Danish Energy Agency as the actual 
account has not been published yet.134  
The shares that the available consumption of the eight products had of the preliminary account of 
the total national climate footprint in 2012 were calculated in percentages and the results showed 
that: 
  Pork represented 1.51 percent of the total climate footprint. 
 Beef represented 5.51percent of the total climate footprint.  
 Poultry represented 0.94 percent of the total climate footprint. 
 Eggs represented 0.3 percent of the total climate footprint. 
 Butter represented 0.15 percent of the total climate footprint. 
 Cheese represented 2.36 percent of the total climate footprint. 
 Liquid milk represented 1.78 percent of the total climate footprint. 
 Preserved milk represented 0.15 percent of the total climate footprint. 
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This accounts for a total of 12.7 percent of the total national climate footprint in 2012. Furthermore, 
the production of the eight products made up an even bigger share as it also accounts for the 
production being exported. The shares that the production of the eight products had of the 
preliminary total national climate footprint in the year 2012 were: 
 Pork represented 11.38 percent of the total climate footprint. 
 Beef represented 4.86 percent of the total climate footprint.  
 Poultry represented 1.21 percent of the total climate footprint. 
 Eggs represented 0.26 percent of the total climate footprint. 
 Butter represented 0.46 percent of the total climate footprint. 
 Cheese represented 6.56 percent of the total climate footprint. 
 Liquid milk represented 1.82 percent of the total climate footprint. 
 Preserved milk represented 0.52 percent of the total climate footprint. 
This is a total of 27.08 percent of the total climate footprint that these eight products have. Out of 
the 27.08 percent then approximately 23.28 percent can be accounted for as production exported. 
Still, one has to remember that some products are imported to be exported and this amount can be 
varying. First, it is interesting to observe the three meat products pork, beef and poultry as they 
differ a lot from each other. There are two factors which affects the total environmental impact 
these products has on the environment. These two factors are the extent of the production, export 
and available consumption and the individual size of the products own climate footprints. As the 
extent of the production and export of pork in Denmark is large and has a CO2-equivalents of 3.6 
then the environmental impact the production and export have on the environment is also so. This 
means that by reducing the production and export of only pork the government will be able to 
reduce the climate footprint with up to 11.38 percent. Furthermore, the climate footprint of one kg 
beef and one kg cheese are the largest which can be reflected in the environmental impact the two 
products has. In order to elaborate further on how the government would be able to achieve the 40 
percent reduction through the animal-source food production four scenarios were set up. 
The main findings through these scenarios within the limits of the study state that a 40 percent 
reduction by 2020 since 1990 can be reached if the following measurements are taken: 
 Reducing the total production of pork, beef, poultry, eggs, butter, cheese, liquid milk and 
preserved milk with at least 72.16 percent. 
 Reducing the total production exported of pork, beef, poultry, eggs, butter, cheese, liquid 
milk and preserved milk with at least 83.94 percent. 
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 No production of meat. This concerns pork, beef and poultry. 
Furthermore, the 40 percent target will almost be reached in the last scenario with the following 
measurements taken:  
 No production of cattle related products. This concerns beef, butter, cheese, liquid milk and 
preserved milk. 
By reducing the total production of the eight products it is possible to reach beyond the 40 percent 
target where a further reduction of 14.57 percent is needed. This is because a 27.08 percent 
reduction can be achieved. The same situation can be observed when reducing the export of the 
eight products as a total 23.28 percent reduction can be achieved in this scenario. In the scenario 
where no meat is produced it is possible to achieve a 17.26 percent reduction. Thus, poultry could 
still be produced and the limit would be still reached with 1.71 percent more than needed. 
Concluding that even the double amount of poultry could be produced with a share of 1.21 percent 
and the goal would still be reached. If no cattle related products were being produced it would be 
possible to achieve a 14.22 percent reduction. This is not the full reduction but would leave the 
government with having to reduce further 0.35 percent to achieve the target of a 40 percent 
reduction. 
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